sxNopsis A single volume of 0 075 ml. of a 1 in 10 dilution of whole blood in isotonic NaCl solution is introduced into a container cell, two walls of which are made of a dialysing membrane. The container cell is introduced into a test tube of distilled water, placed in an instrument which is essentially a colorimeter with a recorder, between the source of light and the photoelectric cell. Dialysis through the membrane results in a continuous decrease in the salt concentration of the medium surrounding the erythrocytes. The measurement of the degree of haemolysis is based on the increasing transparency of the erythrocyte suspension while haemolysis takes place. Recording this increasing light transmission as a function of time, i.e., as a function of decreasing salt concentration, yields the osmotic fragility curve. The automatically recorded curve is obtained in less than 10 minutes.
In a previous study, osmotic haemolysis was cinematographically recorded under a phase-contrast microscope by gradually decreasing the salt concentration of the medium surrounding the erythrocytes. Gradual decrease of ionic strength in the suspending medium, while maintaining a practically constant pH, was achieved by surrounding the drop of suspended erythrocytes with a mixed ion exchanger (Danon, 1961) .
It was found that after a few minutes, during which the cells changed from bidiscoidal erythrocytes to cap form and then became spheres, about 10 to 20% of the cells released their haemoglobin and became 'ghosts'. Subsequently, the majority of the cells followed each other very closely in haemolyzing, and very often a few cells were seen to haemolyze at the same time. A small number of cells (about 2%) remained spherical and resisted haemolysis for a few seconds after the rest were all ghosts. Finally, these cells also released their haemoglobin and the whole microscopic field was covered with ghosts visible as fine circles. The inside of the ghosts had the same colour as the surrounding medium, indicating the same concentration of haemoglobin. It was suggested that osmotic haemolysis obtained by gradually decreasing the ionic strength of the surrounding medium observed under the microscope could serve as the basis for a new fragility Received for publication 7 (Ponder, 1948; Bolton, 1949) to be obtained as desired. The design of the instrument is described elsewhere (Danon, Frei, Frei, and Lipkin, 1963 It is important that the tube is well immersed in saline before mounting, so that it becomes malleable and slightly stretches on the frame. After the membrane is mounted it is blotted on the outside. If water can be seen inside it ' The first experiments were performed using a simple colorimeter. However, it was found that accurate reading every 20 or A rapid micro method for recording red cell osmotic fragility by decrease of salt concentration 379 tube containing heparinized blood, and its content, about 0 05 ml., is emptied into a 5 ml. beaker, containing 0-5 ml. of saline buffered to pH 7-4. The solution is prepared by dissolving 8-5 g. of analytical grade NaCl in 960 ml. of glass-distilled water and adding to it 40 ml. of buffer composed of 24 ml. Na veronal M/10 and 16 ml. HCI N/10.
The suspension of diluted blood spread on the relatively large bottom of the beaker is aerated as recommended by Creed (1938) , by circular stirring of the beaker, and then introduced into the container cell with the help of a 1 ml. syringe, with a bent needle, number 22. The needle is inserted between the frame and the membrane down to the base of the container cell. As the blood fills the cell from the bottom, the air leaves the cell through the opening formed by the lifted membrane. It is important that the suspension fill the cell to the top. Air bubbles must be avoided. This can be easily achieved by using a siliconized syringe and a siliconized needle. The cell containing the blood suspension is blotted from outside, and is now introduced into the test tube of distilled water situated between the source of light and the photoelectric cell. The recording is finished when the plateau indicating completion of haemolysis is reached (about seven minutes for normal human blood).
RESULTS
An osmotic fragility curve of normal adult human blood, obtained by the above method at room temperature, is shown in Figure 3 . Figure 4 represents the reproducibility of the fragility curve when samples of the same blood were tested seven times consecutively. A new dialysis membrane was mounted on the frame for every test. A similar experiment in which the dialysis membrane was not changed, but the same mounted membrane was rinsed with isotonic NaCl solution after every test and then the container cell refilled with blood suspension, showed a slightly better reproducibility if the first test was ignored. The difference of a few seconds in the time required for haemolysis to take place between the first and the following tests, using the same membrane, is prob- a'-' ti ! 4;; '->-X1'''. .
